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IIAPAJUIEJIbHAR 3BOJIIOUH5I KJIEmEH CEMEHCTBA 
MYOBIIDAE (ACARI: PROSTIGMATA) H TYmKAHHHKOOEPA3HbIX 
(RODENTIA: DIPODOIDEA) 

© A. B. Eohkob 

PeKOHCTpynpoBaHa cjDHJioreHHS xjiemen-MHoGHHzi noapoaa Dipodomyobia Bochkov, 1997 (Acari: 
Myobiidae: Cryptomyobia), o6HTaiomHX Ha TymxaHHHxoo6pa3Hbix (Rodentia: Dipodoidea). llpoBe- 
aeH cpaBHHTejibHbiH aHajiH3 c|)HjioreHeTHHecxHX chctcm paccMaTpHBaeMOH rpynnbi napa3 HTOB h hx 
xo3HeB. rioKa3aHa Bbicoxaa CTeneHb cj)HJioreHeTHHecxoro napajuiejiH3Ma mhoGhha h TymxaHHHXo- 
o6pa3Hbix. 


O^Ha H3 npHHHH BbicoKoro HHTepeca HCCjieflOBaTejieH k napa3HTO-xo3HHHHbiM cbh3hm 
HJ ieHHCTOHOrHX C Ha3eMHbIMH n03B0H0HHbIMH 3aXJHOHaeTC5I B TOM, HTO flaHHbie 06 3THX 
CBH3HX MoryT BbiCTynaTb b xanecTBe aonojiHHTejibHbix apryMeHTOB npn peKOHCTpyKUHH 
cjDHjioreHHH xo3HeB (Eichler, 1948; Brooks, 1979, 1981; EajiamoB, 1982; Timm, 1983; 
Kim, 1985; Nutting, 1985; Clayton, Moore, 1997). 

Uejibio HacTOHmero coo6meHHH HBJiaeTCH aHajiH3 conpsDxeHHOH sbojiiouhh xjiemen 
ceM. Myobiidae (Acari: Prostigmata) h TymxaHHHXOo6pa3Hbix (Rodentia: Dipodoidea). 
Kna^HCTHHecKHM MeToztOM peKOHCTpynpoBaHa (J)HjioreHHH xnemeH-MHoGHHzi, o6HTaiomHx 
Ha 3 thx xo35ieBax, h npoBezteH cpaBHHTejibHbiH aHajiH3 (})HJioreHeTHHecxHX cncreM 
paccMaTpHBaeMOH rpynnbi napa3HTOB h TymxaHHHXOo6pa3Hbix. 

Cne^yeT 3aMeTHTb, hto Bbi6op jiaHHbix rpynn ana H3yneHH5i cf)eHOMeHa napajuiejibHOH 
SBomouHH He cjiynaeH. HanGojiee neTxne xapTHHbi c})HJioreHeTHHecxoro napajuiejiH3Ma 
MoryT 6biTb BbiHBneHbi b tom cjiynae, xoma HMeeTCfl jiocTaTOHHO jipeBHHH h xopomo 
AH(})c})epeHUHpoBaHHa5i rpynna xo3aeB, c ojihoh CTopoHbi, h rpynna hx nocTOHHHbix 
y3KocneuH(})HHHbix napa3HTOB — c jjpyron. Bbi6paHHbie HaMH TaKCOHbi xa k napa3HTOB 
(xjieum ceM. Myobiidae), Tax h xo3aeB (TymxaHHHxoo6pa3Hbie) cooTBeTCTByiOT sthm 
Tpe 60 BaHHHM. 

CeM. Myobiidae npejjCTaBjieHO HCXJHOHHTejibHO xpyrno)XH3HeHH mmh h Bbicoxocneun- 
(jjHHHblMH napa3HTaMH, AeMOHCTpHpyiOmHMH HpXHH npHMep XOSBOJHOUHOHHblX OTHOLUe- 
HHH C MJieXOnHTaiOIUHMH. BceM BHflaM, BXOAHUUHM B 3TO CeMeHCTBO, CBOHCTBeHHa Bbicoxan 
cneunc})HHHOCTb x xo3HeBaM, xpyr xoTopbix, xax npaBHJio, orpaHHneH ojihhm bhjiom 
(MOHOXC eHHbie napa3HTbl) HJIH HeCXOJlbXHMH BHJiaMH, OTHOCHLUHMHCH X OAHOMy pojty 
(onHroxceHHbie napa3HTbi) (Fain, 1994; Eohxob, 1999a). Taxaa y3xaa cneuH({)HHHOCTb 
mho 6 hh£, BepoHTHO, B03HHXJia b npouecce hx jyiHTejibHOH conpsnxeHHOH sbojhouhh c 
pa3JiHHHbiMH rpynnaMH MjiexonHTaiomHx, b tom HHCJie h rpbnyHaMH (Jameson, 1955; 
Dusbabek, 1969; Fain, 1975, 1994; Fain, Lukoschus, 1977; Uchikawa, 1988; Eohxob, 
1999a, 19996). 

Xo3HeBa mhoGhha — TyiuxaHHHXOo6pa3Hbie (Rodentia: Dipodoidea) BecbMa jipeBHHe 
h BbicoxocneuHajiH3HpoBaHHbie rpbnyHbi, juih xoTopbix HMeiOTca xopomo pa3pa6oTaHHbie 
(})HnoreHeTHHecxHe pexoHCTpyxuHH (LLIeH6poT, 1992). ComacHO coBpeMeHHbiM npejtCTaB- 
neHHHM, Ha^ceM. Dipodoidea coctoht h 3 neTbipex ceMencTB: Allactagidae, Dipodidae, 
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Ta6;iHua 1 

CnncoK BmioB no;tpo;ta Dipodomyobia (Myobiidae: Cryptomyobia) w hx xo3«eB 


Table 1. List of species of the subgenus Dipodomyobia (Myobiidae: Cryptomyobia) 


FIapa3HT 

X03HMH 

Tpynna bruob allactaga 

CeM. Allactagidae 

C. ( D .) majori (Bochkov, 1997) 

Allactaga (s. str.) major 

C. (D.) parallactaga (Bochkov, 1997) 

A. ( Paralactaga) euphratica 

C. (Dj allactaga (Fain et Lukoschus, 1979) 

A. (Orientallactaga) sibirica 

C. ( Dj allactodipi (Bochkov, 1997) 

Allactodipus bobrinskii 

C. (Dj pygeretmusi (Bochkov, 1997) 

Pygeretmus (s. str.) platyurus 


P. (s. str.) shitkovi 

C. ( D.) alactaguli (Bochkov, 1997) 

P. ( Alactagulus) pumilio 

Tpynna bh^ob dipi 

CeM. Dipodidae 

C. ( D.) dipi (Bochkov, 1997) 

Dipus sagitta 

C. ( D.) stylodipi (Bochkov, 1997) 

Stylodipus telum 

C. ( D .) jaculus (Fain et Lukoschus, 1976) 

Jaculus gerboa 


Jl oriental is 

C. (D.) paradipi (Bochkov, 1997) 

Paradipus ctenodactylus 

C. ( Dj baranovae (Bochkov, 1997) 

Salpingotus crassicauda 


Zapodidae h Sminthidae (LLIeH6poT w ap., 1995). TyuiKaHHHxoo6pa3Hbie umpoxo npea- 
CTaBJieHbi b c})ayHe 6biBiuero CCCP, h (Sojibtuafl nacTb bh^ob oxa3a/iacb aocTynHon ana 
AaHHoro napa3HTO/iorHHecKoro HCCJiextOBaHHfl. B Ta6ji. 1 npHBe^eH cnncoK Bcex bh^ob 
T yuiKaHHHKOB, Ha KOTopbix 6mhh o6Hapy>xeHbi mho6hh. B Ta6n. 1 noKa3aHO, hto mho6hhh 
H3BecTHbi c npeACTaBHTeneH Bcex po^OB ceM. Allactagidae h c 5 H3 7 po^OB — Dipodidae, 
ocTaBaacb He Han^eHHbiMH Ha TynixaHHHxax po^OB Cardiocranius h Eremodipus. B bh- 
XtOBOM OTHOLUeHHH 3TH flBa CeMCHCTBa TyiHKaHHHK006pa3HbIX TaKXCe XOpOLUO HCCJieAOBa- 

Hbi. Tax, H3 18 bhtob, o6nTaiomHx b (}3ayHe 6biBmero CCCP, mho6hh H3BecTHbi c 11 
(Eohkob, 1997). 

Ha TyiHKaHHHKOo6pa3Hbix ceM. Dipodidae h Allactagidae napa3HTHpyiOT MHo6nH / abi 
noapo^a Dipodomyobia Bochkov, 1997 po;ta Cryptomyobia Radford, 1951 (Bohkob, 1997, 
19996). PaHee b npeaenax 3Toro noapo^a 6buiH Bbwe/ieHbi j\bc rpynnbi bh^ob: bh^m rpynnbi 
allactaga napa3HTnpyiOT Ha TyuiKaHHHKoo6pa3Hbix ceM. Allactagidae, dipi — Ha Dipodi¬ 
dae (Bohkob, 1997). flaHHbie, npeacTaBJieHHbie b Ta6/i. 1, no3BOjnnoT 3axjnoHHTb, hto 
K jiemH no^po^a Dipodomyobia CBfl3aHbi c onpe^eneHHbiM po^OM hjih nojapoaoM xo3aeB. 

C Zapodidae H3BecTeH To/ibxo o^hh bha mho6hh^ Radfordia ewingi Fox, 1937, 
KOTopbiii napa3HTHpyeT Ha Zapus hudsonicus americanus b CLUA (Fain, Lukoschus, 
1977). H3-3a CBoeo6pa3Horo CTpoeHHH sth xjiemn b HacTonmee BpeMa He MoryT 6biTb 
OTHeceHbi k KaxoMy-jinSo H3 HMeiomHxcH noapo^OB po,aa Radfordia Ewing, 1938, 
BCJiextCTBHe Hero R. ewingi paccMaTpHBaiOTCH xa k bha incertae sedis b npeae/iax 3Toro 
po;ta (Bohkob, 19996). Ha npextCTaBHTe/iflx ceM. Sminthidae mho6hh, no-BH^HMOMy, 

OTCyTCTByHDT. 


MATEPHAJIbl H METOJlbl 

Hccne^OBaHHbiH MaTepnan xpaHHTCfl b xojuiexuHH 3oojiorHHecxoro HHCTHTyTa PAH, 
CaHKT-neTep6ypr (3HH). Ebuin H3yneHbi caMKH, TpnTOHHMcjDbi, a Taxxce Bee H3BecTHbie 
caMUbi 10 H3 11 onncaHHbix bh^ob noapo^a Dipodomyobia. ripH3HaxH e^HHCTBeHHoro 
BHxta, MaTepwanoM no xoTopoMy Mbi He pacnonaraeM, C. jaculus (Fain et Lukoschus, 1976), 
npHBe^eHbi no onwcaHHio caMKH h TpnTOHHMcj)bi H3 pa6oTbi OsHa h Jlyxomyca (Fain, 
Lukoschus, 1977). npn o6o3HaHeHHH lucthhok x/iemeh ncnonb30BaHa HOMeHKjiaTypa 
OsHa (Fain, 1973), pa3pa6oTaHHaa ana ceM. Myobiidae. 
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KjiaflHCTHHecKHH aHa;iH3 nojtpojta BbinojiHeH c noMombio xoMnbiOTepHOH nporpaMMbi 
PAUP 3. Os. Bee npH3Haxn xojtnpoBajiHCb 6nHapHO h He B3BemHBajiHCb. AyTanoMopc})Hbie 
npw3HaKH He 6buiH BKjnoneHbi b aHanH3, TaK KaK ohh He bjihjhot Ha Tonojionno jtpeBa. 
Pa3MemeHne npH3HaxoB Ha jtpeBe 6buio npoBejjeHO no ajiropnTMy DELTRAN, npejtno- 
jiaraiomeMy Gojibmyio BepoaTHOCTb roMonjia3HH no cpaBHeHHio c peBepcnaMH. Bbi6op 
3 tofo ajiropnTMa onpejtejifljica xapaxTepoM 6ojibLUHHCTBa ncnojib30BaHHbix npn3HaKOB 
(hhcjio h cf}opMa lucthhox), j\nn KOTopbix He3aBHCHMoe B03HHKH0BeHne anoMopcf}Horo 
coctoahha 6ojiee BepoaTHO. B xanecTBe BHenmeH rpynnbi BbicTynajia rnnoTeTH^ecxafl, Tax 
xax mohoc^hjiha nojtpojta Dipodomyobia 6buia o6ocHOBaHa paHee (Eohxob, 1997, 19996). 
3tot nojtpojt xopomo onepneH Mop<£ojiorHHecxH h o6jiajtaeT cjiejtyiomeH yHnxajibHOH 
xoMGnHauneH npn3HaxoB, nojtTBepxjtaiomHX ero mohocJjhjihk): xoxebi III c 2—3 meTHH- 
xaMH, meTHHXH 13 CaMOX BOJIOCOBHflHbie, reHHTaJIbHblH mHTOX CaMUOB pomGobhahoh 
cf}opMbi, HeceT flJWHHbie jiaHueTOBH^Hbie meTHHXH dl. 

KJIA^HCTHHECKHH AHAJIH3 

riepBOHanajibHO b aHa;iH3e 6biJio Hcnojib30BaHO 13 npn3HaxoB (npn3Haxn 1 — 13 b 
Ta6ji. 2). Hnxce npHBejteHO o6ocHOBaHne hx nojiapHOCTH (0 — njie3HOMopcj)H5i, 1 — 
anoMopcj}H5i). 

llpH3HaxH HMaro. 

1. Hhcjio hjichhxob hoth I. Y Bcex npejtCTaBHTejien pojta Cryptomyobia Hora coctoht 
H 3 3 CBo6ojjHbix hjichhxob (xojieHO, rojieHb h jianxa cjiHTbi). Y npejtcTaBHTejieH 6ojiee 
npnMHTHBHbix pojtOB mhoGhhjj, HanpHMep Idiurobia Fain, 1973, Hora I coctoht H3 


Ta6nHua 2 

MaTpHua npH3HaxoB bhjjob noapoaa Dipodomyobia (Myobiidae: Cryptomyobia) 

Table 2. Datamatrix of the characters of the subgenus Dipodomyobia (Myobiidae: Cryptomyobia) 

FIpH3HaK 


Bhu KJiema 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

BHemHJia rpynna 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C. allactodipi 

1 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 

1 

0 

1 

C. majori 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

C. allactaga 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

C. parallactaga 

1 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 

1 

0 

1 

C. alactaguli 

1 

1 

1 

0 

0 

0 

1 

1 

1 

1 

0 

1 

0 

1 

C. pygeretmusi 

1 

1 

1 

0 

0 

0 

1 

1 

1 

0 

1 

1 

0 

1 

C dipi 

1 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

C. baranovae 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C. stylodipi 

1 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

C. paradipi 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

C. jaculus 

1 

0 

0 

0 

0 

1 

1 

0 

9 

9 

9 

9 

9 

0 
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4 CBo6o,aHbix HjieHHKOB (cjiHTbi mnbKO rojieHb h jianxa), jih6o Bee HjieHHKH Hor cboOoa- 
Hbie, KaK y Archemyobia Jameson, 1955. 

Hora I c 4—5 CBoOojmbiMH HJieHHxaMH — 0, c 3 — 1. 

2. Hhcjio meTHHOK xojieH IV. Hcxojmo y bhjiob no^po^OB Dipodomyobia mneHO IV 
c 7 meTHHKaMH, Toma xa k y nacTH bh^ob ojma H3 meTHHOK peayunpoBaHa. 

KojieHo IV c 7 meTHHKaMH — 0, c 6 — 1. 

IlpH3HaKH CaMKH. 

3. fljiHHa meTHHOK ic2, ic3. JXrh HanOojiee npHMHTHBHbix mho6hh rpbnyHOB, othoch- 
mnxcH k pojjaM Proradfordia Lukoschus e. a., 1973 h Idiurobia h HexoTopbiM nojjpojjaM 
Radfordia , xapaxTepHbi jyiHHHbie HHTepxoKcajibHbie meTHHKH II—IV nap. IlosTOMy 
HcxoflHbiM cocTOHHHeM, BepoHTHO, HajiexcHee CHHTaTb miHHHbie meTHHKH ic2, ic3 , KOTopbie 
jyiHHHee hjih paBHbi id. Y C. pygeretmusi (Bochkov, 1997) sth meTHHKH OTHOCHTejibHO 
^jiHHHbie, 27—38 mkm, ho Bee xce B^Boe xopone, neM id (57—67 mkm). IlosTOMy 
cocTOHHHe npH3Haxa oueHHBaeTca jyia aaHHoro BHjja xa k anoMopcfmoe. 

IlIeTHHKH /c2, ic3 A/iHHHee hjih paBHbi id — 0, xopone — 1. 

4. JXnHHa meTHHOK id. HHTepKoxcajibHbie meTHHKH I napbi y noaaBjunomero nncjia 
bhjiob mhoOhha He npeBbimaiOT 80 mkm miHHbi, BepoHTHO, Taxoe cocTOHHHe stoto 
npH3Haxa MOxceT paccMaTpHBaTbca xax ncxo^Hoe. Tojibxo yjmyx npeacTaBHTejien no^po^a 
Dipodomyobia ^aHHbie meTHHKH hmciot rnnepTpocJiHpoBaHHyio jyiHHy (6ojiee neM 
100 mkm). 

IlIeTHHKH id xopone 80 mkm — 0, jyiHHHee hjih paBHbi 100 mkm — 1. 

5. JlnHHa meTHHOK ic4. nojuipH3auHfl 3Toro npH3Haxa npoBe^eHa cxojiho c npH3Ha- 
kom 3. 

meTHHKH ic4 xiJiHHHee 50 mkm — 0, xopone 30 mkm — 1. 

6. OopMa meTHHOK ve. HanOojiee npocTon cJdopmoh meTHHOK ABjiaeTCfl BOJiocoBHjmafl 
cj3opMa. B npejiejiax ceM. Myobiidae jiopcajibHbie meTHHKH npono^ocoMbi oOmhho npn- 
oOpeTaioT jiaHueTOBmmyio (})opMy. Ojmaxo y nacTH npeflCTaBHTejien no^po^a Dipodomy¬ 
obia cfjOpMa meTHHOK ve CTaHOBHTCfl 6onee CJIOXCHOH. 3th meTHHKH COCTOflT H3 2 HaCTeH, 
bohocobh^hoto xcryTHKa h xpbimeHKH, npnxpbiBaiomeH ero b 6a3ajibHOH nacTH. 

meTHHKH ve JiaHueTOBmmbie — 0, coctoht H3 BOJiocoBHjmoro xcryTHKa h xpbimeH- 
KH - 1. 

7. fljiHHa meTHHOK cxll 1 , 2. llojixpH3auHx 3Toro npH3Haxa npoBe^eHa cxojiho 
c npH3HaxoM 3. 

meTHHKH cxll 1 , 2 miHHHee cxl 1,2 b 3— 4 pa3a — 0, noHTH paBHbi — 1. 

IlpH3HaKH TpHTOHHMCfDbl. 

8. OopMa meTHHOK ic2 — ic4. meTHHKH ic2 — ic4 y nojiaBjnuomero 6ojibiiiHHCTBa 
TpHTOHHMcf) ceM. Myobiidae bojiocobhjihoh cJjopMbi. Y HexoTopbix npejiCTaBHTejieH no,a- 
po,aa Dipodomyobia 3th meTHHKH npnoOpeTaioT najibueBHjmyio cjDopMy. 

meTHHKH ic2 — ic4 bojiocobH umble — 0, nanbueBH^Hbie — 1. 

9. OopMa meTHHOK kokc II—IV. Iloji5ipH3auHfl 3Toro npH3Haxa npoBe^eHa cxojmo 
c npH3HaxoM 8. 

meTHHKH cxll — IV BOJiocoBmmbie — 0, najibueBmmbie — 1. 

10. UnHHa meTHHOK d4. nojiapH3auHa 3Toro npH3Haxa npoBejieHa cxojmo c npH3Ha- 
kom 3. 

meTHHKH d4 juiHHHee 25 mkm — 0, xopone hjih paBHbi 20 mkm — 1. 

11. OopMa meTHHOK d3. IlojiapH3auHa stoto npn3Haxa npoBejjeHa cxojmo c npH3Ha- 
kom 8. 

meTHHKH d3 BOJiocoBmmbie — 0, jiaHueTOBHjmbie — 1. 

12. fljiHHa meTHHOK d5. IlojiapH3auHa 3Toro npn3Haxa npoBejjeHa cxojmo c npH3Ha- 
kom 3. 

meTHHKH d5 He xopone 6 mkm — 0, xopone — 1. 

13. CTpoeHHe aHajibHbix meTHHOK. Y OojibuiHHCTBa bhjjob ceM. Myobiidae aHajibHbie 
meTHHKH xopomo pa3BHTbi, Torjja xax y HexoTopbix npejjCTaBHTejien nojjpojja Dipodomy¬ 
obia ohh peayuHpoBaHbi ,ao HeOojibmnx ajibBeon. 

AHajibHbie meTHHKH xopomo pa3BHTbi — 0, pejjyunpoBaHbi ,ao ajibBeoji — 1. 
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Phc. 1. KjiaaorpaMMa noapoaa Dipodomyobia, CTpornn KOHceHcyc 42aepeBbeB. FIoKa3aTe;iH: aJWHa 

25 uiaroB, ci = 0.72, hi = 0.87. 

Fig. 1. Cladogramm of the subgenus Dipodomyobia, strict consensus of 42 trees. Indices: length 25, 

ci = 0.72, hi = 0.87. 


Ha nepBOM 3Tane aHajiH3a 6biJiH nojiyneHbi 42 paBHOSKOHOMHbix apeBa 25 maroB 
AJiHHbi, c napaMeTpaMH: ci (nmteKC kohchctchuhh) = 0.72, hi (hhackc roMoruia3HH) = 
= 0.87. KoHceHcycHoe apeBO (npnMon KOHceHcyc) H3o6paxceHO Ha pnc. 1. CTpyKTypa 
3Toro apeBa no3BOJi5teT pa3JMHHTb Ha6op njie3HOHOB, cooTBeTCTByiomnn rpynne bhaob dipt, 
h miacTep, npeztCTaBjieHHbiii rpynnon bh^ob allactaga , KOTopbiH MapKHpoBaH neTbipbMH 
CHHanoMopc|)HHMH: meTHHKH ic2 — ic3 Kopone id (npH3HaK 3), meTHHKH ic2 — ic4 najib- 
ueBHAHbie (8), meTHHKH cxll—IV najibueBmmbie (9), meTHHKH d5 Kopone 6 mkm (12). flBa 
npH3HaKa: kojicho IV c 6 meTHHKaMH (2) h meTHHKH cxll 1, 2 noHTH paBHbi cxI 1, 2 (7), 
pacnpeaejieHbi Ha apeBe M03aHHHO h npeacTaBjiaiOT co6oh roMonjia3HH. AnoMopc{)Hoe 
cocTOHHne npH3HaKa 11 (meTHHKH d3 naHueTOBH^Hbie) ncnbiTbiBaeT peBepcnio y Bmta 
C. allactaga (Fain et Lukoschus, 1979). 

Ha BTopoM 3Tane aHajiH3a 6bmn HCKjnoneHbi npH3HaKH, BbiCTynaiomne b aaHHon 
CTpyKType KJiaaorpaMMbi KaK roMonjia3HH. KpoMe yxce Hcnojib30BaBinHXCfl 6biJi npHBJieneH 
HOBbiH npH3Hax — CTpoeHHe Tpex nepe^HHX nap meTHHOK reHHTajibHoro mnTKa caMua. 
CaMUbi H3BecTHbi He fljiH Bcex bhaob no^po^a Dipodomyobia. ChmaKO y Bcex onncaHHbix 
caMuoB rpynnbi allactaga 3th meTHHKH najibueBHAHbie (anoMopc{)H5i), a y dipi — bojioco- 
BH^Hbie (njie3HOMopc|)HH). Bee BHflbi rpynnbi allactaga o6jia,aaK)T yHHKajibHbiM HaOopoM 
CHHanoMopc{)HH (pnc. 1). nosTOMy Mbi npe^nojiaraeM, hto najibueBmmbie meTHHKH reHH- 
TajibHoro mnTKa caMuoB hbjihiotch cHHanoMopcf)HeH aaHHon rpynnbi, h ycjiOBHO npnnn- 
cbiBaeM anoMopc{)Hoe coctohhhc 3Toro npH3HaKa AByM BnaaM, caMUbi KOTopbix Hen3BecT- 
Hbi: C. majori (Bochkov, 1997) h C. alactaguli (Bochkov, 1997). 

n P H npoBejteHHH BToporo 3Tana e^HHCTBeHHbiM aonojiHHTejibHbiM nocTaBJieHHbiM 
ycnoBHeM 6bui 3anpeT Ha peBepcnn (napaMeTp Irrev. Up). 3to ycnoBHe onpe^ejiHJiocb 
CneUHC{)HKOH HCnOJIb30BaHHbIX npH3HaKOB, TaK KaK peBepCHH flJIH OoJIblHHHCTBa H3 HHX 
MajiOBepoHTHbi. BnponeM, corjiacoBaHHoe apeBO, nojiyneHHoe 6e3 3Toro aonymeHHH, He 
OTJiHnajiocb no CBoen THnonornn ot apeBa c 3anpeTOM Ha peBepcnn. 
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Phc. 2. OHJioreHHfl TyuiKaHHHKoo6pa3Hbix ceM. Dipodidae h Allactagidae (no: IlIeH6poT, 1992) H 
KJia^orpaMMa no,npo,na Dipodomyobia , (Bootstrap aHa;iH3, roMon;ia3HH ynajieHbi). noica3aTe;iH KJiano- 
rpaMMbi: nnwHa 20 inaroB, ci = 0.600, hi = 0.400. 

Fig. 2. Phylogeny of the jerboas of the families Dipodidae and Allactagidae (after: Shenbrot, 1992) and 
cladogramm of the subgenus Dipodomyobia (Bootstrap analysis, homoplasies deleted). Indices: length 20, 

ci = 0.600, hi = 0.400. 


Pe3yjibTaTOM aHajiH3a HBHJiocb eanHCTBeHHoe npeBo hjihhoh 14 inaroB c napaMeTpaMH 
ci = 0.857, hi = 0.143. Ha pnc. 2 npHBeneHo npeBO, nojiyHeHHoe nonoJiHHTejibHO npoBe- 
AeHHbiM Bootstrap-MeTOflOM (ana 100 nepeBbeB), ero napaMeTpbi: jinnHa 20 inaroB, ci = 
= 0.600, hi = 0.400. Otjihhhh naHHoro npeBa ot comacoBaHHoro npeBa nepBoro 3Tana 
coctoht b 6ojiee HH(J)opMaTHBHOH CTpyKType ana rpynnbi dipi. DTa nacTb KJianorpaMMbi 
BKjnonaeT KjiacTep, b kotopmh bxohht neTbipe Bnna, w njie3HOH, npencTaBjieHHbin bhhom 
C. baranovae (Bochkov, 1997) (pnc. 2). BbmejieHHbin KjiacTep MapKnpoBaH ohhoh, ho 
B ecbMa BecoMon CHHanoMopc^Hen 6 (meTHHKH ve coctoht h 3 BOJiocoBHHHoro xcryTHKa h 
J iaHUeTOBHflHOH KpbILlieHKH), HC3aBHCHMOe npOHCXOXCHCHHe KOTOpOH BecbMa MaJIO- 
BepOHTHO. 


OBCy^CJlEHHE 

CpaBHeHne KJianorpaMMbi noapona Dipodomyobia c c|)HJioreHHeH TyuiKaHHHKOo6pa3- 
Hbix ceM. Dipodidae h Allactagidae, b3htoh H3 paOoTbi IlIeH6poTa (1992) (pnc. 2: naHbi 
TOJibKo Te poflbi xo3HeB, Ha KOTopbix oOHapyxceHbi mho6hh), no3BOJiaeT cnenaTb BbiBon o 
BbicoKon CTeneHH hx coBnafleHHH. Taxoe cooTBeTCTBne cJ)HJioreHHH hbjihct co6oh flpKHH 
npHMep napanjiejibHon sbojhouhh. Ohhoh h3 ochobhwx npnHHH (J)HJioreHeTHHecKoro 
napajuiejiH3Ma b naHHOM cjiynae, bhhhmo, hbjihctch najieico 3auiefluiaH Mopc})OJiorHHecKaH 
cneunajiH3auHH pa3JiHHHbix poflOB TyuiKaHHHKoo6pa3Hbix (UleH6poT h jx p., 1995), cnejiaB- 
maa HeB03MoxcHbiMH BTopHHHbie nepexonbi Kjiemeii c npencTaBHTejiHMH o^Horo pona Ha 
npyron. HecooTBeTCTBne nojiyneHHOH KJiaaorpaMMbi aaHHOMy BapnaHTy cf)HJioreHHH Dipo- 
doidea 3aKjnoHaeTCH b nojioxceHnn eujxsl C. paradipi (Bochkov, 1997), Bxonamero b ohhh 
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Mho6hH OTCyTCTByiOT 


SMINTHIDAE 


■ Radfordid ewingi 


ZAPODIDAE 


L DIPODIDAE 

> KJieinw noApo^a Dipodomyobia 


ALLACTAGINAE 

DIPODINAE 

CARDIOCRANINAE 


Pnc. 3. OHJioreHeTHHecKHe CBH3H ceMencTB n noaceMencTB TyiiiKaHHHKoo6pa3Hbix (no: Bopohuob 
n zip., 1971) h pacnpeaejieHne no hhm Kjiemen ceM. Myobiidae. 

Fig. 3. Phylogenetic relationships of families and subfamilies of the jerboas (after: Vorontsov e. a., 1971) 
and distribution of the mite family Myobiidae on them. 


KjiacTep c napa3HTaMH Dipodinae. Xo3hhh 3Toro Brma — Paradipus ctenodactylus 
othochtch k MOHOTHnHHecKOMy noztceM. Paradipodinae (Dipodidae), KOTopoe ABjiaeTCfl 
cecTpn hckoh rpynnon zuih noztceM. Cardiocraninae (Dipodidae) (pnc. 2). CneztyeT 3aMe- 
THTb, hto zuifl CHHanoMopcjDHH, o6T>e,anH5nomnx no^ceM. Cardiocraninae n Paradipodinae, 
HMeeTCH BbicoKaa BepoflTHOCTb He3aBHCHMoro nponcxoacneHna (LLIeH6poT, 1992). TaxnM 
o6pa30M, Hejib3H ncKjironnTb Toro, hto no^aceM. Paradipodinae MO^ceT 6biTb cecTpnHcicon 
rpynnon zyifl ztnnoztnH, a He Kap^noKpaHHH. 

HecMOTpa Ha npaKTnnecicn nojiHoe coBnazteHne <J)njioreHnn mho6hh^ noztpozta Dipo- 
domyobia co cxeMon KJiaztncTnnecKnx OTHOiueHnn BHyTpn ceM. Allactagidae n Dipodidae, 
Taxoro cooTBeTCTBHH Ha ypoBHe ceMencTB TyinKaHHHKOo6pa3Hbix He Ha6jiK)AaeTC5i. 

I? —.. SMINTHIDAE— Mno6nn OTcyTCTByror —.— ■ 

"‘■"■nr""'™™" - ZAPODIDAE ——Radfordia ewingi—~m—mmmmmmmmma—mm 



ALLACTAGIDAE 


KJiemn rpynnbi bhaob allactaga • 


baranovae ■ CARDIOCRANINAE ■ 




— - DIPODIDAE- 


KJieuru rpynnbi bhaob dipi 


KJieu;n noApo^a Dipodomyobia 


PARADIPODINAE — 

DIPODINAE 



Pnc. 4. OnjioreHeTHHecKoe apeBo ceMencTB n noaceMencTB TyuiKaHHHKoo6pa3Hbix, ocHOBaHHoe Ha 
aaHHbix no pacnpeaeaeHmo Kjiemen ceM. Myobiidae. 

Fig. 4. Phylogenetic tree of families and subfamilies of the jerboas based on hostparasite association data 

of the mite family Myobiidae. 
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CorjiacHO IUeH6poTy (1992), HaaceM. Dipodoidea BXjnonaeT b ce6n neTbipe paBHoyaa- 
jieHHbix ceMencTBa: Sminthidae, Zapodidae, Allactagidae h Dipodidae. Ka k yxce roBopn- 
Jiocb Bbime, mho6hh OTcyTCTByiOT Ha Sminthidae, hto kocbchho CBHaeTeabCTByeT o 
3HaHHTejibHOH o6oco6jichhocth xtaHHoro ceMencTBa, npeacTaBaeHbi Ha Zapodidae CBoe- 
o6pa3HbiM bhxiom HencHoro TaKCOHOMHHecKoro nojioxceHHH, a Ha TymxaHHHxax ocTajibHbix 
xtByx ceMencTB — BHaaMH noapoaa Dupodomyobia. B stom noapoae bhaw rpynnbi 
allactaga napa3HTHpyiOT Ha TymxaHHHxax ceM. Allactagidae, dipt — Ha Dipodidae. 
EflHHCTBeHHbiH H3BecTHbiH BHa> napa3HTHpyiomHH Ha Cardiocraninae, C. baranovae pe3KO 
OTjiHHaeTCH ot apyrnx npeacTaBHTeaen noapoaa npH3HaxaMH xa k ayTanoMopc|)Horo 
xapaKTepa: jiaHueTOBH^Hbie lucthhxh vi caMKH (y ocTajibHbix bh^ob noapoaa bojiocobha- 
Hbie), 3axtHHe llicthhxh Ha reHHTajibHOM mnTxe caMita naabueBnaHbie (y apyrnx — 
BOJiocoBH^Hbie), Tax h ayTnjie3HOMopcf)Horo xapaxTepa: aonojiHHTejibHaa meTHHxa Ha 
KOKcax III—IV h Ha reHHTajibHOM mnTxe caMija. BecbMa BepoaTHO, hto mho6hh c apyrnx 
npe^CTaBHTejieH 3Toro noaceMencTBa 6yayT oSaaaaTb cxoaHbiM c C. baranovae CTpoeHHeM. 
B 3tom cjiynae hx moxcho 6yaeT o6i>eaHHHTb b OTaejibHyio rpynny, npnypoHeHHyio k 
Cardiocraninae. PIosTOMy aaHHbin bh a noMemeH b rpynny dipi ycnoBHO. 

BopOHUOBbIM C COBBTOpaMH (1971) Ha OCHOBaHHH UHTOreHeTHHeCKHX AaHHbIX Bbicxa- 
3aHa rnnoTe3a o pa3aejieHHH HaaceM. Dipodoidea Ha Tpn ocHOBHbix CTBOJia (ceMencTBa): 
Zapodidae, Sminthidae h Dipodidae (nocaeaHee c noaceM. Dipodinae, Cardiocrani¬ 
nae h Allactaginae). flaHHaa rnnoTe3a noaTBepxcaaeTca h pacnpeaeaeHneM mho6hh no 
ceMencTBaM h noaceMencTBaM TyuiKaHHHKOo6pa3Hbix (pnc. 3). 

ripeanonaraeMbin HaMH BapnaHT cjDHnoreHHH TymKaHHHKOo6pa3Hbix, ocHOBaHHbin Ha 
hx cbh3hx c xaemaMH ceM. Myobiidae (pnc. 4), Taxxce xopomo comacyeTCH c B3rnnaaMH 
BopoHuoBa h coaBTopoB (1971). FIapa3HTHpoBaHHe BnaoB noapoaa Dipodomyobia CBHxte- 
TenbCTByeT o 6onbiueH 6jih30Cth Dipodidae h Allactagidae apyr k apyry, neM k aayM 
ocTajibHbiM ceMencTBaM. 3th ana ceMencTBa paccMaTpnBaiOTCfl HaMH xax cecTpHHCKHe 
rpynnbi. noaceM. Paradipodinae hbjihctch cecTpHHCKHM aan Dipodidae, Tax xax Bna 
C. paradipi , o6nTaiomHH Ha P. ctenodactylus , bxo^ht b oanH xjiacTep c napa3HTaMH 
Dipodinae. noaceM. Cardiocraninae BXjnoneHO b annoana xax cecTpHHCxan rpynna xaaae 
Dipodinae — Paradipodinae, nocxojibxy Ha sthx xo3aeBax o6nTaeT, xoth h BecbMa CBoe- 
o6pa3HbiH, ho T^roTeiomHH x rpynne dipi, Bna C. baranovae (pnc. 4). 

EjiarojiapHOCTH. Abtop BbipaxcaeT cepaenHyio npH3HaTejibHOCTb xypaTopy xojuiex- 
Uhh jia6opaTopHH MJiexonnTaiomHx 3HHa T. H. EapaHOBOH 3a B03M0>KH0CTb npoBeaeHHH 
c6opoB xjiemen c 3acnnpTOBaHHbix Tymex TymxaHHHXOo6pa3Hbix, cocTaBHBiiiHx ocHOBy 
aaHHoro HCCJie^OBaHHH, a Taxxce C. B. MnpoHOBy h H. H. A6paMCOH (3HH) 3a xpnTnnec- 
xoe npoHTeHHe pyxonncn. 
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PARALLEL EVOLUTION OF MITES OF THE FAMILY MYOBIIDAE 
(ACARI: PROSTIGMATA) AND JERBOAS (RODENTIA: DIPODOIDEA) 

A. V. Bochkov 

Key words'. Myobiidae, jerboas, Dipodoidea, parallel evolution, parasites. 

SUMMARY 

The phenomenon of the parallel evolution is considered with the example of the myobiid mites 
(Acari: Prostigmata: Myobiidae) and the jerboas (Rodentia: Dipodoidea). 

According to recent phylogenetic studies of the superfamily Dipodoidea it is separated into 4 family: 
Allactagidae, Dipodidae, Zapodidae and Sminthidae (Shenbrot e. a., 1995). The myobiid mites of the 
subenus Dipodomyobia (11 species) of the genus Cryptomyobia are known as specific parasites associated 
with jerboas of the families Dipodidae and Allactagidae. One more species ( Radfordia ewingi) considered 
as incertae sedis species within the genus Radfordia is found on the jerboas of the family Zapodidae. The 
myobiid mites are apperently absent on the members of the family Sminthidae. 

The reconstruction of phylogeny of the myobiid subgenus Dipodomyobia was carried out by the 
cladistic method (software PAUP 3.0s). The analysis was based on 13 morphological characters. At 
the first step of analysis 42 parsimonious trees have been obtained. The strict consensus tree displays 
one distinct cluster, which incorporates mites of the allactaga species of group restricted to the jerboa 
family Allactagidae, and several plesions, species of which are usually reffered to as dipi species 
group and associated with the family Dipodidae (fig. 1). 

At the second step of analysis, two characters, which appeared as homoplasies at the first step 
of analysis were excluded, and one new characters (structure of male genital shield) was additianally 
included. Single cladogram obtained displays two general clusters and one plesion. The first cluster 
comprises the allactaga species group (parasites of Allactagidae). The second cluster incorporates 
the dipi species group, the parasites of subfamilies Dipodinae and Paradipodinae of Dipodidae). 
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The plesion is represented by one species Cryptomyobia baranovae being a specific parasite of 
Salpingotus crassicauda (Cardiocraninae, Dipodidae). 

There is the high level congruence between the pattern of myobiid cladogram and jerboas 
phylogeny proposed by Shenbrot (1992) (fig. 2). The position of one species C. paradipi (the parasite 
of Paradipus ctenodactylus , single representative of subfam. Paradipodinae) does not fit to this 
phylogenetic system of the jerboas. This mite species belongs to the claster dipi. All others myobiid 
species of this group are the parasites of the subfamily Dipodinae. In the cladogram of jerboas, the 
subfam. Paradipodinae is a sister group of Cardiocraninae, but not of Dipodinae, as it is suggested 
by the parasitological data. If sinapomorphies in the node Paradipodinae—Cardiocraninae are not 
correct (as Shenbrot admitted), there would be a complete congruence between the phylogenetic 
pattern of myobiid and of jerboas. 

The general phylogeny of Dipodoidea based on citogenetical data was proposed by Vorontsov 
e. a. (1971). 3 families only were recognized within Dipodoidea: Zapodidae, Sminthidae and 
Dipodidae. The latter family included 3 subfamilies: Dipodinae, Cardiocraninae and Allactaginae. 
The version of the jerboa phylogeny proposed in the present paper based on parasitological data 
corresponds in general lines to the hypotesis of Vorontsov e. a. (1971). The myobiid mites are absent 
on Sminthidae, they are represented by one species incertae sedis on Zapodidae, and by the subgenus 
Dipodomyobia on others jerboas (Dipodidae sensu Vorontsov e. a.). According to the parasitological 
data, the subfamilies Dipodinae and Allactaginae are the sister groups, because the myobiid mites 
of the subgenus Dipodomyobia parazitise on the jerboas of these taxa only. The subfamily 
Paradipodinae (sensu Shenbrot) is a sister group for Dipodinae, as far as species C. paradipi is the 
sister species to other members of the dipi group. The subfamily Cardiocraninae is a sister group 
for the node Dipodinae-Paradipodinae and also should be included to Dipodidae, because the aberrant 
species C. baranovae is obviously related to the dipi species group. 
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